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[Objects of trie invention; - new aikaiine protease welch has powerfei activity ■, to insokmie profem. such as not 
only tusibily protein sx-t e tetatm. >s offered 

[Elements, of the invention; A warms protease which new the feiiowmg physfcoche-micaj property 
f > <\ v. i *• ( t > } • uk <. ¥ ~ ^ j > uK ths 

peptide linkage imd umimaie lie oligopeptide i * the: amino acid < icw moiseuiai- weight rvlreover powerful activity 
K \ & o s bfe pfoleir has, ;j k 

i r *o c ? ks She processing cr^itt ->* ?4 hours ft ts» ^tan « at r>H 1 5-1 2 0 
(c)Optjmun pH s 110-115 >hi- N ~ csmr>. 5 ma 
12,0 or more. 

(ctj Specie activity when casern ss made into a eunstrate, i- is about 1100 (PU/mg protelm, and when a keratin is made 
into a substrate, it is about 1300 (KU/mg protein). 




CLAIMS 



[Ck(im(s)3 

(Clam 1 Alkaline protege ' v f tclowmg i 1 . ^ t property 

Pas An operation and substrate spewlcifv : act < pmteia and a peplie, arid me rnechanienn of an end moid cuts the 
<■ \ n > i ^ f sent Mo?< ( m i mtivity ts 

sb ;wn 3 v tc 3ke? tin 

e in ' m pH:30 degree C sop the processing conditions, of Peers. <t m stale at ! ■ > 
(c) Moiecuiar weight : in en SOS electrophoresis, method, the average molecular meigPt from about 20.000 ammo acid 
sequence is 19,150. 

t c point. i«10.0{iso armor* 
t i< m ' t ' u t » ,i f . j> j >• r iKfe 

into a substrate, if is about 3,300 {KU/mg protein). 

[Cia-m 2} -*u alaiwe protease according to ciami 1 which Pes the following r < j ; f< f < > 

(f; Optimum pH optimum pH :s J 1 .0- 115. when casern ts made info a substrate, and vm.ee. a keratin \% made into a 



substrate, it is 12.0 or mem 

ugi Optimum temperature the optima! opet stive temperature is 70-75 degrees G. when casern is made into a substrate, 
it when a keratm is made m a m! it i 65-70 degrees C. 

ih Stable ' < < i : m the processing conditions to;' [ pH mint; or '10 minutes, * m stable \ 60 degrees C irrespective 
fa i t ' e * v - e t r es 

a inhibition Although activity is act checked by EDTA tethyiensdssmioetetraacetic acid) it „ prewented in PMSF 
(phenylmethane -><< ' a M ORAiDO} and $Ss tStreptomyces subtittsin inhststof). 

i « 3 s « ^oue and 

the array number 1 

[Claim 4] Alkaline protease according to olaon t which has the < i sequence shown In s array table and O 

array rwrriber 2. 

fC u ,s 1 - - rctsngt 
; 

[Claim Si K'OKARUDiOPUSHiSbi Alkaline protease acceding to daeo ■ obtained from £SUP! INoesroiopsis bp.? TOA-1 
share. 

1' ! < i t > 

iwcroceganisin which belongs io an elkcwophlllc NOKARuDiOPUSHISU group and has alkaline protease production 
i < ' t !»n d t n 

process. 

| 7 ) i v o r < 1 n im rttif 

out vvith the alkalinity of pis mow i 0 at the culture temperature of 15-35 degrees C in the? first > a * 
U " 51 Said nwoorganism is f^OKARLOOPUSHSSu. ESUP; Alikailne w method according to 

claim 7 which is TOA-1 share 

[Claim 10] NOKARUDSOPUSHSSU ESUPf TOA-1 share s'FERM P-18S76}. 



DETAILED DESCRIPTION 



; ^reinv'e'-tsooj 

[0001] 

[field of the Invention: mis invention - a keratin - it is related * tne new aikalophiiic Actinomyces which has new 
aikedne protease with high resokrtww its oiaoufachorwo method, and has aihalwe pro-ease production ability 
[0002] 

[Description of the Prior Atti Ail-mime protease :s an enzyme which hyceoiyzes proteinic peptide linkage specifically in an 

' ' v 1 - o * ' 1 < at 

such alkaline pro-ease wilt be vaoeiy produced by uscm; organisms, such as moid, yeast, end bacteria, and ;a called the 

, i 3 , - » the n rocrgan am 

[0003! As alkaiine pro-ease remdaced bom ma wkatopniiic microorganism mentioned above, many enzymes dor example, 

m 3irc^Jv 

known, and development is naainiy tartbe- eo as aa obwet for detergents Moreover, me AH-101 share alkaline protease 

-t 5368,8} to produce are know as a thermostable 
enzyme obtained from the same afkaiopbiiic Backus bawiius. However, p Is seldom Imowr; about the protease which the 
aikatophilio Actinomyces which m the same aSfcaiophits: mesooreanlsm produces, bus is the enrryros -Apr.Blr;: Ci?em , 3d. 
t!i <tf the l t ' 1 ongln stightiy 37-44. 1374, the alkaline protease /Biosc- Biotech S mi 56. t > 246-250. 
1b92)i)f Bobatiares :rl Thermoactmomvces groiios l-IS to produce, She alkaline protease i.t.Apol Parserioi . 6b, 520-529. 

c 

[0004] On rim other hand, wher; appiymg ,a pro;ease ;o detergerits, is painted cut ;hai" She enzyme wbiioh acts good abm 
to insoluble protein, such as a Karatirt, is desirable < '7 

protease is applied to the oteaomg agent of piping of an organ Path, a bath boiieo a bath floor-drain siot and a circulation 

jar bath, a t < -s-fa 

the losoluble protein which hoids aohvrty soiticieat " ll';e moderate tsieperatore arooad 30 degrees C. and makes 
keratins, such as hasp dill, or dirt lepressntatmm in addition. Since a present detrngent and a present cleaning agent 
ttave ttto pl-l r an atkai; fieio from the relation of e combination preseatatmn, the enzyme blended with these has the 
• ' , pfote.es 

[0005] Pimhermom. basr, feathers, etc: which ose ak;eet:ri so main protein tee important aa 1 ->uf < law metfriiai 
of the cyafeine which - toe ammo acio in which chemoayotheais - impossible Howeveo io the present corioitiory the 
cysteine of the remarkable amount for an excessive reaction condition will oe decomposed, and since yield was very bad, 
t v m '•■> a \ j ' ■■- ^ f - . etc of a 

cow and a water buffalo wiach are discarded ir> large quantities as an onrmed resource in developing countries cowesl of 
usetel artano acid > peptide tiqmd ano lwrj;v;lw:er! veoe;at;le protein r an be miinofamureo by J hydrolysis. 1 
er> js? ^ ' ^ T > e- i sh ; I i " 

front the c v +v for a -o V ' tit swell in a high alkali field <> tttese ce;ma, and -o beoonte easy to rmtolve an rtper a-ion of 
an enzyme has the opamat alkaline protease. 

[0006: Besides these e , m, guasi drugs, each as refinement > > t in aesthetic property } of depilation of 



detergents such as a kitchen detergent, and a detergent for tableware -scrubbers, a housing detergent, unci a for' (raw 
leather}. s:Sk wooi. feather, etc.. etc.. a depitsiiou cream, and a bathing agent, a comao! lews cieamng agent, and the 
a >■ kn< : / n ma " r • > - i w in -he . ,> - P> " of food processing, -an as; a revmre softener', a nww a 
reagent, etc . etc at foe resolving power- nt protein are ^ - more useful 

[000?] To r an \ K especially, in foe resolving power of msolupie rxotsn, soch as a keratin, conventional 
alkaline protease a; inadequate, and development ot foe new alkaline protease which has shii mose powerful keratm 
resolving power was desired. 

[0008] From each a v^wpant. this invention persons aireaciv discovered new afoaiioe orotease. and have applied tor the 
patent < > > ^ > Thai aka»-is protease has, t rocfoeWar weight, > it has foe niirsiandirig proteolysis 

i P, I ; ; if ' } < i I t 'US 

, h "! H H oiN j \ V t: ' 

the i _ M field etabP possible t production of an snavme 
[0009] 

i wP to be Sowed by the invention] the keratm excellent - this Peem;en - it aims at offering She new alksisne 
protease which has resofofion and the stability =n a high mg\ *dd. Moreover, ; fos invention arms at offering the 
! > , I M x v . wh ^ mi 1h 

above-mentioned idkailne protease uslnoihe < < < < wer e stabiifoed. 

[0010] 

\g si^ts-t^wr^povv^mjSa'tfi^'^ ass t 
searching i aikivophiiic Aconansyces for the microorganism P produces foe alkaline protease which has resolution 
as ac\-<v- ^< , 'mis cut 

producing target new al karoo protease efficiently and stably by aeraoic culture, and came to complete this invention. 
[001 1 ] That is. this invention off ers the new alkaline protease v. h - . property 

[ <> N ecdiciiy sk.1 on proSein id a peptide the roechan m at' an end rook ufs 

it t ( pO> !!. I 

w, a shown also to insoiubi* ; fo - j a keratin 

<S In > P r 30 degree C end the processing condition;? o? 24 -> a to stable by pH " 
p.: Molecular weight : ;n an SDS electro phoreses method, the average molecular weight hem about 20.000 amino acid 

'f^t'^'AU X, n r .it- 
it I Specific activity when easel;-! is made into a substrate. It is ;3bo«t 1 , 1 i'PU/roc. paoteir;) and when a kerafo; sa rnade 
into a u + ;t :s about 3.300 ;KU/u;d pioferrh 

[ " " - t f -t * 1 * ! { ^ iC > hw 1 

■raavaiaot-jnivg inethrid 1 the acmve-n;er;t;o(ied new iiik;;Pr;e arrifeaea by thra iiwe^rprjn i;elr;ngc to an alkainpraiio 
NOKARUDiOPUSHtSU oroao. and has toe above-mentioned alkaline protease production ability, and tea process which 
separates this new alkaline protease from the cuifore obtained at - pi"ocess it cameo aot The new sham which has 
the above- mentioned new ai-alme pratease omdocPon apwtc by this invention forther adsm w hiOKARijDIOPiJSHISU 
h'SUPi It is ' > share fhhRlvi P--lS6?c; 
[0014] 

[embodiment ot the invention] The alkaline protease oltereo by this invention Is an ewryme whaw has the fcfliworig 
physicochemica* propes* 

[0015] (f) Optimom pH . optimum pH is 1 1 .0-1 1.5. when casetn is made into 5? substrate, and when a keratin is roads into 

and when a kor atin is niade into a swwtraie. it is x degrees C. 

thj Staoiete^perafen 

of addition „ w'h- a-r a;id ,v:id:tive--frse 

fit inhlbitioii Aitriongi^ activity ;s r;ot che-ckad by EDTA fethyteriediaroiiwletiaacellc acid.?. P is prevented in PMwk 

t , c f aoifciiyt fid! OPAIfX); ai'ei SSI fSheptivwyces sobtiiisw; inhibifiirr 
P - , t n 3 r 1 ¥ 

hard to be d sect, not only etn. «.« " isase Therefore, iti 

very effective if it is idended m order to raise a cleaning effect to me detergent for garments, or a softening agent and 
various detergents, or added oy look out removers, such as piping of an organ bath, a bath baser, a bathroom gutter, and 
a Circulation organ oath, a toilet oawb and a wasbing-its-faoe dressing table chain. - 1 ' ' a keratm is applicable 
also to ammo aero mawdafoure of the peptide Pom the hair used as 1 protein, feathers. * ' ate , a cysteine, etc. 
Moreover, it becomes possible to perform refinement hmprovernent m aesthetic property: of { < i df a fa;' (raw 
leather!, silk. wool. Seathep etc.. etc on milder conditions, vfonfoerroore. it: may ix; used m the very wide range industrial 
h ^ - - -. 5 m > , inn > 

reagem, Moreover, ssrme the sham by this mvenooo ceereres ^ c i >> ^ i la o profeaeti or;; or s unorj 
body efficiently, it is advantageoas a: the pom; that the production can be performed efficient a; a simple process. 
[0017] 

[Detailed Description of the bwemioni The new alkaline protease t this invention m producible using a rwcraorganism. 
Especially alkaline protease according to this invention preferably is ;3o etkafopbiiic ! <- < K ' 1 < group, 

p 'OA 1 v-ac "'^Pi^'t- ' >> 



i the common house ' Chigsisaw i s u by ■> k* ^ This s;trssn a; . aikaiopmiic > > ■> \ e- 33 hiss, the 
mycdogy-property shewn oefow in ambmon, if was an sfr-aicy.toikc micraorgarasrn, and by the usual neutral culture 
medium, did not grow, or ssnce growm was very poor, me oswtena ssook usted the alkaline caiture medium ;;f st-odinm- 
carbonate addition , on the occasion of examination of the * \ s , t w 

[OQ'iijj the method of branching a morphofogy property \ sporikahor. hypha, and gestalt ™ method ot forming sample 
branching and direcPiAe 2 spore The gee-Sad of Shree spore in wbmn aemii mycelium divides and carries out a chain, 
ar;d magnitude a type - smoothing and 0 a mamal .0 Existence of mum grade 4 dageiium : Exigence which 
nothing b spore ohfasns Nothing -WIS] Physsoiogcal property 1 growth temperature requirement fpH : Lipeefaction of 
15 ■■ 40 I , io i 132 gefatio : If cr ; suea out yt will liquefy in iwee bays-. 

3) hydrolysis of stamp : She ooageiabon of 4 cleaning cove's m;ik to hyiboiyse, and : which rs not pepmrAoaied : solidified • 

atura < i N tries 

treed or ; source vtfiicfs is not go srated 

f inositol +g L-rtww P*>e t +i 
D-mannrtoi : Growth situation - each endure medium gee r oa a grawfh situatler- and She front race ot a cluster, 
the ceior on the roar face of a cluster, diffusion corn-bop matter? 

a) A sucrose nitrate agar medium A fitness winta. cAcvlessness, "on ikmh color • pmk d glucose asparagine agar 
medium Pifosss, whits, csloriesanesm. a * < t e giyeero: asparagme agar medium ; Pshmss. whits, colonessnesis. 
r ' sv>^ te, < o!ores-s>a« ! ssj ami S»ght hr jwi c- jtenv> 

"Utr. aa; ?ajsf medium Fitn *$$ ayfr i.e 

;5:r medium : 

too.; oil'. * ' a-^asthedescnDso^of 

Actinomyces en an above-mentioned avycoiegy-preperfy, especially an anc-ve-mentioned morphology target. Then, me 

hv ?co,«n to UmomK*te< 

f an Ac^rrivces F irst s»ice a ba^ts-oa vt 
stock is; considered ;o be a s.-iieia Pe!c-ag;ng ;o grrjuos mh er ^han a etrepiomycies and KihiEOSUPORiA M;;ieoeen 
aiihotjcih the ba:ieri;3 atrx.k hssd idiie k-agmemathon of r aa'icai viabie mail yarn, ana iagaagdsks hypha. it re fnii of 
fragnientatiori of earns: myoekune arid it o^sr considered !o oe toe Aokaornyoea of oceanic Porno 
[002 1 j Then, IbSrOkiAPo; of a daotena stock were preoared according to toe compendium isame as too abovey and 
homoiogy with Aoeaomvoee each oroup was searched Coasequentiy, the sod whose baoteaa stock corresoonos 

. ,-p(ed v/as 

i\Ut - t 1 i ' to *v 

NOKARUDiOPuSidiSU whrni^ is good aikaiimiy iike a haded* sioek 06.7% and the imimoiogy of DASSOMBiRni m the 
■rmoeoi >< t^U $tc»p w» not so high. 

[0022! Ntiiiieiy, bachana s.l-aok 7 OA- : takes. ;i3Sii d m <-ood aiki3i : nkv a;c aiX^ oormmeratmn. and d is; 
NOh-ARUDiOPUSHiSU it m iodged as one strain of a ciose reiatioasnip ho A;oo : and m - ESuPi 

i; was oameo TOA- 1 it-tecarotepsm sp/rOA-li io adeiPon, a bacteea stock m Pre independent administrative agency 
Nationai insfihife of Advanced inausbiai Soienoe and Technology it * the pateot living thing oeposition o 
> { !S8?6. 

- ' > - , mim— : > 'vc li'il v-i a ^ - 

v. t O fi a* ( - i * ' ! ' V EK' * 

certain need is noi srnd showld jos^ add « sodium carbonate or a sodium fcydragcncwtHmate in the usutf culture medium. 
Asacstsj- 5 c« sdyt>.< ststy*- 3nd s cetMose « sx^gecbarftfe etc.canb« 

used. (j 

pepi one d^y ytfast, a yeast errant ">cii - < a eor-s-t ^ ^ » i > 

are oseo. various nonersjf i for evamcde. aragnesmm aa:p potaaamm sad. sodiom sait, phospnate. etc may be added 
if needed other man these carbon coerces aod oeregen sources As a source of aikah added to a culture medium, 
carbonates such ss 

ammanis. etc can be used and. - for a of a culture meekem d 0 to ahoat 'i 1 0 are desrirabie. Cuitore ;s prefeiabiy 
|'*\tia • . > v ttr s ! - g ' ! 5 Ji!yd^»^3 

u -itksimi c < 
i:ondit;o;3s. and m am.rehid and accn;uni;Pad raai-^iy << caiSara oieciiuni. 

[00211 independent m a aaowa purification method, m order to eak act and refine the enayme hy this invention from the 
extraction apove-orentioned endure med;am at an enayme ~ or it can use together aod use Smoa this enzyme is 
secreted mainiy out of a tongas oody das do of culture- aredmn-g, p can obtain erode eneyoie !iQi.nd easily by removing a 
toi^gus body Py filtration or centofuciai separation steftimg by orgariic solverto;. such as a ssiting-out, inethanei by toe 

^ p «■ ..n a >ir^ urn m to - ' o > 

. "b \ ■■■ mdepsv-dent in Sfte adsi3rpP:;n pr:;;;esis; m 1 - - ( '< ' '•■ '•■ p - , : on-exchange- 

v m ' j s \ oanai v. . v , by a koratm t> and o;he; vauaus < t h U can use nxiether 

and refine. 

[0020] it opii be as foiiows if a cieoirabte purification rpefhod is shown First, saturated ammonium sulfate is added 50% to 
culture filtrate, a satting-out is pedormed, and the obtained precipitate m dissolved m the buffer soiutlon. Subsequently, a 
purification enzvme aniforai a^ SDS el eefre phoresis can be oPfained hy , f t g mc exehanoe chroniatography by 
CPd-Toyopeari OOobf (TOSOH CORR make} and DEAmi oyopeari 65f}b1 i , w make- 

[0026] The property si the aikaiine protease by ptoperto tins iiiveation of isn enayme is as being oho«wn below in adornon. 



an activity ■ mwh n't nuance - h t say " fo'Sowmg s fe.- below 

[0027] After mmmg 1 w V glycine > NaQ/HaOH <■' i < l ^ » [pHI 1 .0) 5.9 > containing protease ttctivsty <>- >- e <>^* 
method ossein > ' wish 0 ! enzyme Smutm making * react for 10 minutes at 30 degrees C. adding a 2ml 0.1 IM 
* is *! sofutton ^ suing for 30 i A at 30 degrees C. it iters- »y Wer paper Nby ADVANTEC Co., 
Ltd.O.SC. t h < OCml or tori titrate m added to a i Omrvl sodiUitvcariaonafe solution OCml of phenol 

i i * ( - * ' • ' : 

at>sor&ance of 660 twn is measured The amount of enzymes which m-afces. the afrsorbance equivalent So the fhytosin of 
1 micros increase in 'i minute is defined as protease activity \ unit ; 1 PU? by the bottom of tr;o above-mentioned 

0 , onmm 

[0028; i V glyoam ; 0iaQ/:3aC;3 buffer soioSrm ipHIO.O; are t f - to < keratin powder (Tokyo fommOaem; of 
60rng of keratin decomposition activity measunnu methods, and 0 1 moremi enzyme liquid is added, and a soaking 
(120ngrm is carried out for f boor, and 3 m made to read a; 30 degrees C. Subsequent, 2.5mi of 0,11^ tricNoroacetsc 
acids is adder;, a ie.ac.tmr> ia strapped. and a titers a? 30 degrees (i: dy fitter gsps; foO[ dy a^ter < 30 minute efar.durp / 
ADVANTEC Cm. Ltd ] AC. 2 Ami of OmfA >■ - seiufions is added to Gmmf of *> - t toe phenol reagent 

d l { , further 3 time* m further ** for 30 minute* at a room temperature after o 5ms addition enmning, and the 

i' - -it -• > i-^' -ohm t v * r mi nf 

Imic-wg increase m 1 0 minutes is defined ae keratm decomposition imfivhy 1 unit ; ■ KfOy by toe Potiom of the above- 
mentioned Measuring condition. 

[ mi - o u »i 

peptide linkage, and generate the oligopeptide and the ammo add of Aw moiecuisr s.-ssphf fyforeovep powsrfui activity is 

•town a n 3 keratin 

[00301 {2? Sasod on ootimurn pH and the activity measurement method of Ctabitifv pH aoove, the effect of pH exerted on 
r i t ^ j u > < s i 3 ,Hin 

i ' ^ ,^-^,'HaCS^toDHtp! ' ' 3 

KCONaOH {pi-i 12.0- to 0; or ore umti as -he duffar soksiorr The reiatme activity u; ea-oh pi-i at the time ci sohjnp 

1 > i 1 1 t ! 1 1 \ v >ti 
ca .r r: : oiade into a substrate '30 jof*^ ^ a < , 

us C ^ fe r *f€f $o tjon of 

eachcHm' 

1 lows that tf s enzyme s tabU 
p)031] {3} Accordng to optimum temperature and tt-e stafcfe temperature above-mersiiof'sed aciivtty measurement method, 

> - ,i < - r - 3 s < ' 

xmo i y Sm >■> > re s \~ ''5 

ciegroes C, when casein is made mfo a substrate, and F:g 3 shows -oat it is 65-70 degrees C, when a keratin is made 
into a substrate fuoreovep after eddinp tois enzyme to the 100 mho ms OydrocPioriO-amd buffer soirition <pH? .0) and 
holding for 1 0 miimrfes under toe oO-30-e;egree C rnormograpo ahar of too farspe. ttre residual protease activity was 
rr t ured > -s > ! >- « Jdition. t 

effectiveness of caiemm additiOi"! pUmPd- was not aooepted aboot the tsmperatme staboty of this ero:yrue 
[003.;} \C o ik ■mvymsn »v « 

measured witf; the SOS electmmhoresu. mafh;-d kCsarwoi. ;na array tabie meriilor-ed listen and the aver age molecular 
weight computed from -the amino actkt sequence of array number 2 pubiicsftbn wo 1§,150. 

[0033] 0m v'Vhen thrr isoeiomoo ooint of ; sn isoriiectioc po:nf boo» onsyme mas measured vmh o>or : Pectr;c focrismmi the 
isocfiLrrurir: , " , 10 0 or more. 

[0034] (61 Toe specmc a^hvoy of a spec-no activity book erizyme was nreaswned acoei'ding to the achvity measurement 
n m -p ^ , ' • . - •> * ' * r y -*«ryfng 

out the quantum of the generated - amd Py fPe rmisttydr s;-; nrefhad Tim ei-:zy;rta used ( purification preparation 
omform m eiaotropfioiesis Consequently the specific asfivpy of this eintyi-ne was aboot C'i-30 ;PU/mg protaiir;, wften 
caseiii Wise mads into a soPsfrate. a:vd ' a keratin was mads into a substiaie. if was atjoof 3 .100 iKU/riig protein;- 

\r 1 t i 1 1 r ^ t it 

d.s An ; a')t A SSi (Siteptomyt s ; bi sin nnii?!tv } t' es effec tf ec 

toe activity of ' enrjese. Each inhibitor was dissolved : n SOmkl fns hydi'ocb:Sim-aeid butter sototion ? ' 0} so that it 
might become predetermined concentration, and processing was performed for 30 minutes at 30 degrees C after adding 
this enzyme Subsequently, too constant rate warn isolated , t , > from toe orm:esCng sototion and the rssiduai 
activity was measured according fo trie activity irteasui-ernerit irmtrmd. Ccmssqueirtfy. tins ency;rte was oPacked by 

^ t , r <>[ (. 

protease 

[0036; i'oi The arjiino tsi rminai s-erjuence of aii a;nir;o teawual siarpierice iwnk e;vt:y;rie was deter mined using trie 
gaseous-phase ammo ) c segi;ence analyser > Snio;adsir make, 0000-21) 7hi> i from the om;no * rn of 
this enzyme tot own oeiow 

^ - m-p ^ , , . - - , 1 ' ' < , ^, ! --t - -.r i ] 

Accordr;g to protocols, sooof; as a base sequence, ammo asid sequence coropendmms dor exanmie. 3 Sambrook, 
E F OVltsxiPp TAfamats: ^ t Clsioug A Laboratory Manual. 2nd ed Cold Spring Harbor fit press, 1089, 
etc ) and a used dewce, and a reagent kit, the gene of te ermyrne and the array of amine: add were determined. Rrsp 



the local is ray of this erwytse was determined in order So design a parser, 'ids pod iced on enzyme was disassembled by 
the lysy! proteinase after urea processing IWako Pure Chem}. and the amino v sequence was determined ' - 
obtaned iragme-rimtmn by the gaseons-pbase ammo ecm imqcence snaSy.cer, Prom she ssimbie deai artsy and sdtabie 
amino terminal sequence Yvhicft were acqueed here, two ketces of oligonucleotide primers were \ \ \i ^ v the 
phospho aminodrd method m gene was » f * oy * pnomr by PGR {the product made from >- ^ => and 
Gradient fhesTnodock 050-801}. Consequently, the specific magnification GsgmeG was accepted before end after 

0 okbp The gene of the perfect degfh who dees the code of ide enzyme from She genomic library of bacteria stock N 

1 by using Shis fragment as e probe was screened The DGA sequencer -the product made from LiCOR. UCOR-4000; 

f , ( < ■ > < - , , ,'<>,- 1 ; ' 

1077} <t t if <t p case seemance of the obtained done The > sequence ;564dp} was shown In the array table 

, 1 )b?r 5? 

[003S] 

[Example] Next, ai-hoogn the fddwmg examods eyplein fdie invention to a detail further, ids invention is not limited to 
these. 

[ <3 > ! - , i ^ f t, - S > 1» 'Vi 

cdturs during i days) of TOP- 1 share precoiture Hood. Shey are > ivde 0 .0% and a yeas; extract 0 1% i i 
0i> f fi i }1 wded stendred another arid yeas adeteel inoculation was earned o;.rt ;o ma email g;; ft: i k 

v^insnd 

J , <* i 

. r - io ^r less 

ti 1 1 ' - ' * 

[0040} Examp tf 2 To -he * «is , ) V' 

<■ f K f ! . > ■ ")A 1 

f dr , d- ri \ ( i of > * 

dfi <. > . >. u r So cenSntuod separation. > <. 2 , activity in obit TO of tds digestive * 29 PdnPi/iT.!. 

Subnecjueidlyr in ahdiPon. dler f standing } dOC'dpoi performed centnfsppri separatmn^o tne dark p-!ac:;;' a; 5 degrees C 

( 1 i % - -\ . 1-1 

fins buffer solution osinp rt;e eeiidose tube. An ei vryine is m&.ie lo iidsiorb after diisiysss throned ddP-.Tcyopeari 650ht 

^ i f v (iiL)<st-- ht<if ufdi ii^i f st 1 - i ^ ^ f f i sou t n< r > i r' > - 

ceriied oat by the dadd t * * osadsnt 'i>;e acPyiiy fraction was passed afte;- diadainp an activity fracdon td- evugii 
DffAL-'f'oyopeisri dSOidt eofarri;-; > eruaiidfafea ' diiafP tfis > baits; sdulion idd-id {)}. ar;d ifnpnivr- 

| f-r was r;?arie So adsorb Gy puf;ficaf;or; o? a ;op te;;;ikii::i.i o. 1 7rd isporiftii; rsdivity: 1 .1 00 PU/mpj} '> tidiO PUhnl 
pisrification elsaiine protease was obtained, a^id toe recovery of enrynve aofsvity was cCdP This fraction snow^ the 
singie hand in SOS eiecdopnoresis. and it was- ct.ee ked that it is un:forr;-i as cneyrce protein 

['0041} bdampie 3 Cnitcre by the snaking costise and the amass par fermenter nse»g a dash was performed using the same 

L £5dfd> 

was compared. FlrsS,. 100m! of cuiture rnkfss was put inb SOOsnf x< **"* > , - t • ' v*fe spores 

v/as iriiicaSiitsd fforft the agar ioadosr^ .isid $;f^;shi,ng -cuiSijra was periorrned lor f;e.:r days by 30 degrees G and •; 30;o;o. 
P»ote«{3Sir- ad *> iy sv.i^ , >■ i 

deea and t^e prot^ 1 5 < p ete(y ?sms? 

> <■ f N " f >v i -> < <. ' PU/mS, a 

waii jar *r« 

this that the pt it b - 

[0042] 

t Table] 

SEOUENCb dSI'IRGsi 10> f Of G Ltdm120> doyeS ^kaiine-Profease-ano Mefdodd'o; e'nepariix; the Same< ;30> 
■c\Vd d-'t\ '-mo^ 1 - i' - ■• i , i d v >iui -i> - ^ t _ • - \ ( * t 
i,n -n i*;t 5 :: r ^;mA d > * ' J ' x k 
aar: gee: tec: gge caeco;: 64 Cys; Ser Vd Giy Phe Aia Ala Thr Ace. Aia Ser Giy <dn Pre: 15 20 25 ggc tic g;c aec g-cc ggc: cctc: 
tgc ggc age gtg ggg acc cag 126 ^yf^?^ Vai " hr a - , , , - . , o, yaiGSy ni v J tf U)gt< sg tegg 
aaegge agg ggc gre tte gag cgc tco gso 163 i Sor s:e Giy Asn Giy Arg Giy vef ppo Gin d g Ser vai 4 5 60 55 tte cog ggc 
aac gac goo goo tto idc egg ggc aeg tecaao 2 SO Pde Pm Giy Asn Asp < A:a Phe daS Arg , Tor Ser Aon 60 65 ?6 ttc 
acc ctg cjcc sac < * age cgc * ' age ope ggc 252 Phe Thr tec 'fd; Aon heu Vai Sei Arg Tyr Asn Ser Giy Giy 75 
o tac gee acc gfc Sea ggc fee age arrg goa imc ate ggS teg 294 Tyr Aia ThrVd Ser > Ser Ser T h Aha Pro lie Giy SerOS 
90 95 cesg d fgc ego ;co cgc: tec: acc acc: ggc tgg mo ;gc:~ggc 336 Gin V;d Cyis Are Ser Giy See Thr Thr Giy Trp Tyr 
CyciGiy 100 105 110 aex; atf sag ecc - ;raim:;;g aeg G ' j t egr; 3?S f Si Glii AhiAig Asn Gin fit > 
^ T >|foCv ll'd" j< N 4 0 i ^ G tuTw 
Arg Tdr Ser Vai Cys Aia Gin pro 1 30 1 35 1 40 ggo gac too gog ggotcg ffe ate-oo gga aco cag goo cag 462 Giy Aop Ser Aia 
Giy Ser Pes lie Ser Giy Thr On Aia Gin U5 GO ggc odd aoo tco ggc ggc ecc ggc aac tgo ego acc ggt ggc 504 Giy Vai Tier 
Ser Gd Glv Ser Giy Asa Cys Aco Thr GIy Glv'ied 160165 acq acc tfc tac eae qao ate a;je coc ata etc aac tec tgo 346 Thr 
Th! Pde Tyr Gin Giu Vai Asn Pro sTGef Leu Asn Se-r Trp 570 175 180 - 



<210> < V-> 16S<212> PRT<? : 3> s , t - so TOA-- :<4<30> - ^ * > , Giv « Aha Tyt " * > \ 

Giy -Atq 1 5 lOCvs. See Pai Giv P«e Ais A;a Ths As,-- Aa-Ser-GSy-Giiv-Pfo 15 20 25Giy Ph<=> VAi Thr AG Giv His Cvs Giv 
Ser vai Giy TnrGG 30 35 40 Vai Per ;ie Giy Af.fi Giy Asp Giy vGJ Piae GsG Arc Ser /> 45 50 35 Phe Pro Giy Asn Asp AG 
Aia Phe Vai Arg Giy Thr Per Asn 60 65 70 PneThf beu Tnr Asn Leu Vai Ser Arg Tyr Asn Ser Giy Giy 25 00 Tyr AiaThr 
Vai SerGiy Ser Per Thr Aia Pro iie Giy Ser 0550 05 Gin Va; Cys Arg Ser Giy Ser Thr ThrGiy T rp Tyr CysGiy iOO 105 110 

Mi- i i , - ? , "si 

Giu Pro 130 135 140 Giy Asp Ser Aia Giv Ser PheiieSer GiyTPrGP AiaGn 145 150 Giv Vai "f>-r Ser Giv Giv Per Giy 
i r sAra » leu Arg 

Leu Asq Thr 165 188 



DESCRIPTION OF DRAWINGS 




